Background
and study aim: Hepatocellular carcinoma (HCC) is the most common primary malignant tumor of the liver. AFP is the gold standard tumor marker for HCC, mean platelet volume (MPV) is a parameter obtained from complete blood count (CBC) by automated analyzers, shown to be increased in multiple malignancies and inflammatory conditions.This prospective study was designed to evaluate the diagnostic usefulness of MPV and MPV/ platelet count (PC) ratio in HCC patients due to chronic hepatitis C (CHC) infection.
Materials and Methods:
One hundred and twenty subjects enrolled in this study, they were divided into 4 equal groups: group I included 30 healthy subjects (control group), group II included 30 patients with chronic viral hepatitis without cirrhosis, group III included 30 cirrhotic patients without HCC and group IV included 30 cirrhotic patients with HCC.MPV, MPV/PC ratio & AFP were evaluated in all groups. Triphasic CT was done for patients of group IV to confirm the diagnosis of HCC. Liver biopsy was done for patients of group II to confirm the diagnosis of chronic hepatitis C.
Results: MPV showed higher levels in HCC group compared to control, CHC, and cirrhotic groups with p value(<0.001) but there was no statistically significant difference between HCC group and cirrhotic group (p value=0.49), while MPV/platelet count ratio was higher in cirrhotic group (0.19±0.09 fL/ 10 9 /L) than HCC group (0.14±0.08 fL/10 9 /L) but also with no significant differences between both groups (p=0.06). There was insignificant positive correlation between MPV and AFP in HCC group (ρ= 0.11 and p value =0.57). Also, there was insignificant negative correlation between MPV/PC and AFP in HCC group (ρ= -0.17 and p value =0.37). In receiver operating characteristic (ROC) curve analysis, MPV had high sensitivity (73.33%), specificity (70 %), and area under curve (AUC) was 0.7, So it more better than MPV/platelet count ratio in diagnosis of HCC which had sensitivity (76.67%), low specificity (56.67%), and AUC was 0.63, while AFP had much higher sensitivity (90%), specificity (98.33%) than both studied parameters (MPV, MPV/PC ratio) with highly statistically difference when compared to MPV (p<0.001) and area under curve (AUC) was 0.9. This study was aimed to evaluate the diagnostic usefulness of MPV and MPV/PC ratio in HCC patients due to chronic hepatitis C infection.
INTRODUCTION

MATERIALS AND METHODS
This prospective study was conducted on 120 subjects with mean age 45.29± 16.44 years in period from April 2014 to March 2016.
The subjects were divided into 4 groups : Group I: included 30 healthy subjects served as control group. Group II: included 30 patients with chronic hepatitis C. Group III: included 30 cirrhotic patients without HCC. Group IV: included 30 cirrhotic patients with HCC.
All studied patients were given an informed written concent for participation in this study, the protocol of this study was approved from ethical committe of Benha faculty of medicine, Benha university.
Patients with hepatic malignancy rather than HCC, any signs of inflammation, acute myocardial ischemia, atherosclerosis and cerebrovascular events, ulcerative colitis, Crohn's disease, rheumatoid disease, portal vein thrombosis and patients receiving drugs affecting platelet count or function as Aspirin were excluded from study. 
RESULTS
There was highly statistically significant difference between studied groups as regard age and sex. (p<0.001).There was male predominance in HCC group with male to female ratio 4 : 1. The mean age was higher in cirrhotic group without HCC than HCC group with no statistically significant difference between HCC and cirrhotic groups. (p=0.52), while there was no statistically significant difference between studied groups as regard diabetes mellitus and systemic hypertension as showed in table (1). Highly statistically significant difference was found between studied groups (I, II, III and IV) as regard all studied laboratory parameters, AFP was highly elevated in HCC group than in cirrhotic, chronic hepatitis and control groups with highly statistically significant difference (P<0.001) (1239.93± 2881.97 ng /dl Vs 18.35±17.0 ng /dl and 2.2±1.14 ng /dl Vs 0.34±0.31 ng /dl) respectively ( /L). There was no significant differences between cirrhotic group and HCC group (p=0.06). Table  ( 3) and figure (1,2) .There was insignificant positive correlation between MPV and AFP (ρ= 0.11 and p value =0.57),and insignificant negative correlation between MPV/ PC and AFP in HCC group (ρ= -0.17 and p value =0.37) ( Table 4) . At cut off level >10.7 fl, MPV had high sensitivity (73.33%), specificity (70 %), NPV= (83%), low PPV= (51.2%), accuracy (71.11%) and area under curve (AUC) was 0.7, So it more better than MPV/platelet count ratio in diagnosis of HCC which had at cut off level >0.11 fl/10 9 /L, low specificity (56.67%) and area under curve (AUC) was 0.63 with no statistically significant difference when compared to MPV (p= 0.14 ).While AFP at cut off >62.3 ng/dl level had much higher sensitivity (90%), specificity (98.33%), PPV= (96.43%), NPV= (95.16%), accuracy (95.56%) and area under curve (AUC) was 0.9, with highly statistically significant difference when compared to MPV (p=<0.001). Table ( 5) and Figure (3) . So, AFP is still better than other studied parameters in diagnosis of HCC. <0.001** ! Significant differences compared to Group I † Significant differences compared to group II ‡ Significant differences compared to Group III . This study was aimed to evaluate the diagnostic usefulness of MPV and MPV/PC ratio in HCC patients due to chronic hepatitis C infection. There was highly statistically significant difference between studied groups as regard age and sex. (p<0.001) with male predominance in HCC group (male to female ratio was 4:1),this result was in agreement with previous studies which showed that there was a male predominance among HCC patients with male to female ratio of 3. 6:1 [13,14] . In contrast to our results, several studies reported that a non significant difference in sex distribution between HCC patients [15]. The mean age was higher in cirrhotic group without HCC than HCC group with no statistically significant difference between HCC and cirrhotic groups. (p=0.52),this result was in agreement with previous study which showed that the mean [19] . AFP was markedly elevated in HCC group than in cirrhotic, chronic hepatitis and control groups with highly statistically significant difference (P<0.001) (1239.93±2881.97 ng/dl, 18.35±17.0 ng/dl, 2.2±1.14 ng/dl and 0.34±0.31 ng/dl) respectively, these results were in agreement with a previous study who mentioned that marked elevation of AFP level was observed in patients with HCC in comparison with healthy control subjects, patients with CHC and patients LC (239.5±770.7ng /dl in HCC group, 7.1±5.4ng /dl in control group, 10.1±10.7 ng/dl in CHC group and 31.1±83.2 ng /dl in cirrhotic group). (P<0.001) [20] .On the same hand, Atta et al. [14] , reported a higher mean values for HCC cases than cirrhotic cases. Also Hsia et al.
[21], reported that mean value of AFP was higher in HCC group than hepatitis C and control group, and Baig et al. [22] , found that, mean AFP levels in HCC patients were 421ng/ml, and concluded that, AFP is a significant marker and an indicator for Hepatocellular carcinoma.
Mean platelet volume (MPV) is a parameter of routine blood count which was actively investigated in many liver diseases.
In this work, HCC group and cirrhotic group show higher levels of MPV compared to chronic HCV group and control group (10.94±1.88 fL in HCC group vs 10.74±1.21 fL in cirrhotic group vs 9.13±1.74 fL in HCV group vs 8.07±0.86fL in control group) with highly statistically significant difference (P<0.001) but there was no statistically significant difference between HCC group and cirrhotic group (p value=0.49). These results matched with those reported by Metwaly et al. [20] , who found that MPV were higher in patients with HCC and in patients with liver cirrhosis when compared with controls and patients with CHC (P<0.001). However, no significant differences were found between patients with LC and those with HCC (P=0.94). Also, Kurt et al. [23] , reported that mean level of MPV was higher in HCC group than cirrhotic and CHC groups (9.7 fL in HCC group, 9.1 fL in cirrhotic group and 8.6 fL in CHC group). Analysis of MPV by ROC curve in the present work, showed that at cut off level =10.7 fl, MPV had high sensitivity (73.33%), specificity (70 %), and AUC was 0.7 in diagnosis of HCC. These results are concided with the results of Metwaly et al. [20] , who demonstrated that at cut off level =10.1 fl, MPV showed a sensitivity (70 %), and specificity (57.3 %) and AUC was 0.67, while Kurt et al. [23] , reported that at cut off level = 9.2 fl, MPV showed more low sensitivity (68.3%), and specificity (62.1 %) and AUC was 0.67. This difference may be partially attributed to the different sample size and different studied population as Kurt et al. [23] , conducted his study on 230 Turkish patients while our study was conducted only on 120 Egyptian patients.
In the present study, analysis of MPV/PC ratio by ROC curve showed that at cut off level = 0.11 fl/10 9 /L, MPV/PC ratio had a sensitivity (76.67%), specificity (56.67%) in diagnosis of HCC with AUC was 0.63. These results are close to the results of Metwaly et al. [20] , who demonstrated that at cut off level = 0.82, MPV/ PC ratio showed a sensitivity (79.6 %), and specificity (72.7 %) and AUC was 0.777. While Cho et al. [24] , who reported that The AUC for MPV/PC ratio was 0.884 with high sensitivity (74.5%), and specificity (96.5%) at the criterion =0.0491(a vertical arrow). This difference between may be attributed to the different sample size and different studied population as Cho et al. [24] , conducted his study on 411 Korean patients while our study was conducted on 120 Egyptian patients.
Regarding AFP, by ROC curve analysis in the present study, at cut off level = 62.3 ng/dl, it showed a higher sensitivity (90.0%), and higher specificity (98.3%) than MPV and MPV/PC ratio with AUC was 0.97 in diagnosis of HCC. This result was agreed with Metwaly et al. [20] , who conducted his study on 200 Egyptian patients and found that at cut of level =16.9 ng/dl had high sensitivity (81%) and specificity (82%) in detection of HCC than MPV and MPV/PC ratio with AUC was 0.88, so he concluded that that MPV and MPV/PC ratio are less sensitive and specific than AFP as markers for HCC. Therefore, they may be used only in association with other markers like AFP to improve sensitivity of tumor detection. But this result disagreed with Kurt et al. [23] , and Cho et al. [24] , who reported higher sensitivity and specificity for MPV and MPV/PC ratio than AFP in their studies. This difference may be attributed to the different sample size, different studied population or difference in HCV genotype.
